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6a'33"J52 I;i j ; inR-f2001 ssdn^fA. ' s .i ,p p.s.ato's no 

O^M^i 4 I i J ' u i 1.. .a 1 ut-_ ik. t f c tu Mua . 

iti' ' - -r - ~ d i i .. r^l can t i sj rati f - -nu ^ it 
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Early detects 3 <-ir- . 1u: uhumu p- ^ .^t-r ,-..rv * - a * ^ — ^ of 

M to mkm GM&im weaMmd m mptsrve easfe ctaatEctitife IMm»mMk msay epfettfes 

. .J m ■ » a?d u; ischeiaa <fe wa cm «xe«ssi¥8 pfaOToter wrttccafeSe wMshig signs* and 

sequence that ctaeteekes *w e^ksi cutfac activity of a ^tieiii 'Hie T-«we can :bs 




n • , , ■ s ■ ■ . i i t , t t- - i . 

ni>oca«ha knts \ r t c-> )t i n ut< <nsU 1 i il i J dynamts 

im 1 iricalj m.t%oto*i an Jsts ind - x k.oi -i>v*.arJi sv i 
«3 a more r.\i ibk marines 

l~> , t u a , u in * 0 1 m .'it ^ T i vc«uhik*J 

„i '"vK mi , 1 • t | ,rniv !,\ > lju! h Ititu > r r* ^- " - i 1 1 - " 

. t j [till n 1 j i t i . t ,i 1 v . , 1 t rv^lH 

ft - i, ! , . -K -Jv1i?orttri v . i r^l mJa.^s -k. „t * i JegHK of C«MMCtK*n, 
Heart *.o^\i< ^ v iypic&lly l\.hv^< uin-g j^b.jii episode 
Accordfeigly, the immiim Mmvmmz whsta * step m fee ST segnaeRt is 
gempieii ts> s eooeapt fegch p m tte ttmnswtilssy of«h* tort. Qm«!atioa of 

. < o ?H ^mii k MHj or the heart wtti cfcaage* in a* ST«P - * pr«m< m a « 

rdiabte fatten*** of iaolrania, n^^tteindtee offal* asdicatkjsssi t» ST 

>^mi»l >< U Hi v 1 " .1 .1 , 1 ' ■" ^ - ^ '* ;i 1 - 

Changes in the ST segment c*« be dental fsw» aa BOG, BGM, w<»t«tt!at*»«s 
•electrocte aa*y CSBA). Oiaqgca the dyaamk aKSbaracal activity t>f the hessl c*n be 
oteajaed fwm m mcdmsmmt or pt»re fcassdaw. Hie «KedercKJieter psto an 
Aetata opal Mk#m ofaent wdi aesetatte withMa chmiber of At heart. The 
jwessai* taster proctuees 0 pressure signal indicative of right «nftfeukttv m 
vmim^ht, m arterial pressure, <fepeftdi«gap«t the ksoaikm of lbs p&mw iransdwew. 
For tf* $ T segment, the electric^ eet* be obtain*} ftaa a aet of imFta&d or 
^km^cka,^ h>« ^flfflwb^^^ an a««k«m^ric s%ml can be Elated 
to an micrometer «LpLivcd oriifiarthelieart THe*cee!e«saj«ter tmm4m& 
heart emtaas&m km&mm msm mxzkmms&w «i^sti«- He pOT^e can be: 
obiai^d to a traaste dMo^d witteY the heist «r vase«kh!?e, AlMMly, 

the iwssw w«y h: pv^sikmed mmA 1 btood vessel. 
Ths ac«etewte em U 4kpm^ at the distsl tip of aa msplMteti lead tM 
• HI , |^ , « t , 13j >n 1-l t > 1 ~ 1 1 1 1 

JM«b4IWW kavl A ML', I 1 1 v ' ^- . t , , , ,n hu ^^CJ fa^ A't ^ > ^ «* «n *" 
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iUPf n 11 <, <l I I mi, ill .J tl K- I lib 0 ^ L^l- ' J 

$ <l A I) !!' - '■ 1 1 I 

. i n \ 1 1 u _ s.. i - ir> v rui ^ .-vi, i-< 1 l j i ^ ^ i ii i 
f „ i 1 )l . I 111 I ' i' 1 ll 1 Jl ' III I 

I , 1 . It Mill mil 3 t r „OT> til l' v Ut i . I II ..1 . J ' , s k t 

d > ( „ r > i ii i << j i j i ■ t i „u , 1 l> i i 1 i II i i 1 ■ i it!^ S 1 

_ 1 1 1 > it i . < t f 3 iiJ' , i i it i i - .-in : i 

, n < r 111 !<> i i -111 . 1- II i 1 - I t M IT k 

itn i 1 i i ti the wadfcawwi t * 3 in 3l T 1 r 

,„ ,» ni » i n. i is «>l- '(i*! 1 1 1 «K * Ii ah ,i i ' 1 ■ - > in 

fa Mtf $mbmiim&.ftt 5 the ijmtrtioa pBWhte® a melhod for d^ectog myoc*idial 
r mi' t<< .ititti in ntt.iimiwitli L * in i* 5 - • " n^aii ii 
,» | , s ol a 'i ut ^ Mini , \ k k -l-i. ■ ' 'i i 1 <i^ti n*«hctK*«rt, 

a«d«tot»:smv ii i » jIimKm i^sed^nlwth^ i » * 1 i. *coaJ ssgiwl 

111* tmc\ti\ «, also x \ jHOvnde c»v«p««{ t^l'b i-Jh hv i *-u.j^ks W* 
j forn tt Ii * 1 

I > <^k i, <( .1 u <n ill. an . * r mvide« a. system fcr detecting mywasdwi 
mVik ' . , t -!i- '"in 111 - i: ^ 11 i — - l1l < K tr - 1 ir-JwNitne^t 
d\Mimu-i vhru, ,vt 'uti '„ ■< . i n < ♦ t nh n u -.1-^1 
sk! t ii ve if et< ctrieal activity of Che hcitt, <tttd * pnseex&H thai <te & n<M 

, ,ll't , ! >M» « ^ t 1 ' t ^ MJt J !ht s kO xt mhp*1 

ischemsa, the .nsw« c^p*Mng<*taflJi«$t* fim signal jsv'k^- i " - ' - 

jVr k< } < - .i i'J s 1 v i 1 4 hi ii its! 

j i i s i ,i i i i * 1 t ^ t k< 1 it s 4 h I <\m 

, (M ii in v il v -utt f ^Jabtc^fciucor - in ,iua " ■ r* '"^ 

the m«lkxl 

!u .i i i > i ««m ,ii xit, Ut« tmYtu&w m,L. ^ *W JjMta ► c wi» 4i 

oi'lviliu'ivit ..MH m M _t xiMi -ii -till i rnl J i i 1 
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i i i f i t " in J ' . . ' ' , . .1 Im ■ • *- n h k i ■ 
, ■ I i : L J 

te yet. a isttet&ibodumrftU iwytnanlsal dtrfevHun was based sofeb oa s 

I k ndo^idaUaeltunois 'rEA>sign&! hiti- mi rJi oh\<m t • -.n-J 

* I . k il i ( s< tr r n i< ■ mil r . 1 JiR. ] . iK ! t K cuv 

df^k ! i M r 1 <. 1 Mi- t ^ . \ - ihi kw>0*'*\ 

,i ,, ,1 li Im . |H ,1, _ | I \ , I > .01 I S iifs-dt t<* 

, h« 111 < J * I 't " I * M - LHi P< \ <"\<, -h 

it U i « i ii. : (I ill ,11 i-Ur UlvTl - 11} 11 1 at 1 1 I * 1U1 J n j 15 J 

1 ! i.K ' Mill 1 (I ' - - .- ' 

, i , »» ,, ii 1 ht i ^ «to1 a. £ 1 * 5 exam? * urrcuv.i 

oi , n h , i 1 < » ■ jii k with change* in iS? >> I" ^ ,nt h«h .kt rl 1 
in o Mr i Mn in th h hi u n J 1 im 1 <' i 1 - 

( t j (i < i , it in < l l i i ii L \ . i r i ii hr ti n .,} im - ni i 

J „ i«. „\ , iirl (.1 M* . n u , ion }j, ' n" i i . ru iM j *l 

Of Other I >< in 'u! i^MTM^v m. . t, ■ 'Lit. t 1 J, it. t . . t > - >) i 

MsO the n> hwi\,^:t'"*,n>r itl)1lrf ' !Nllrt >l»MMin.'ii^ ; <d- < 1 

a t i i t i'- ii- 1 i ' niiV\i^i'^i tK 4 il.il ■ it . t 

i-iH ho^; i 

l:i addition w snj on c*n k wefol >r e^ss fyin.i » < s§5 e ,1 mhmk tmm 
weottfag ii a degree ofcMdMW wmraciilitv aad a de^- oi i jr die s I ^ r<.n-; 
M!.io„ ^.^bjniiKWi ofetectriwl*indnjc\-lM :al itKjnit. «ui£ of twart as:tiv,t cot 

ifai in u m» ng « l<jcatkwi of iaefwraic -tawae fopai< ski boils ^ etedrfcal «ad 

ftULl t t Jl >H 3 1 > L if I M MM, TvJ^ . , V HI 1 "\ '\t^ H10 C C« ^ lp\&t Btfy 

n ^Kkk tw ' l i|<l , ll ii juU ot^asM-tl §^ tj tie an It^O ^ ^lietvto 

a, bt'« .t.W.U'^ , ,"li- s _ ! ,. 11.0ii-1,^ mm n 

t H|i IP I M 1. 11 ' I I 

ii h owrciKin fhe ptosis t>i we ot s^s < " mi .. > i n m s iorfh ss 

die ,x - m- ^ " , ^ - i - ni ^ 1 1 1 1 11 ' ~s H Hh 3 



HG is u, n ll . J. 1 - -Si ti , h i.t m 

wlft a fiMnt 



M( ma side view j) 



FIG. 4 k a c^-sc^oaal sMe vkw of fc*d Am k FIG, 3, 

I Ki 5 a block digram itfortnling a system fm 4efee&m of is 

FIGS. 6A,«B,<m*6CH*g 
activity and hear* withra » $mm 

FIGS. 7Aj 1% mi 7C m&*$» iUuaf 
activity tort Mcdbntion wit** * «*n«» foautt diirtiig an epteo*!*. of is 

f <, x , . - ill r iu uh .... " v .,t.t„ ■ u - t 




FIG. 10 » a flow d 
PIG. 11 kaftewcf 




FIG. 1 Is a 

mmtimm with a hem 34 1MB 1 0 msy be c 
<M h™ t M i icv m-! \\ 1ML> 10 may include a f 3 £ «o d 
At III s " un Jo Ik itl Ui*u* ■ ii-:i m tolbn^il*.^ In .kfoidiii^ ftijli &c 

sratism, IMP 10 oteins * signal Mmv© of dyadic tnedhrafcai activity of teeait H 
art indite ■ -J r ^ ,t> <rf U» heart. 



WOft3*2t*1 



ill ILl) 1 1 rl 1 ill 3 i i t 1 !' 1 . ! i v ili 

< ic i 1 ,i ,\' ' " Jv _ 1 ih . >i m l-i in i tt>m wi&tft bears 34 
\\ hen both iljpa) s rr*« i! s^Mssiae tonffitKNtt, IMD 10 wwliatles *s? 

llu It. 111 T Ti- m „ I I H ijiv-.il 

S II in , k M ' li h vi -UK 1 1 i i| in h - 

i'Km v x) i Th, , t'p 5 1 J ^ ik'M iii «r, >?KvH 

f < i f , 1 , s n 1 urn i, J / i in- 1 ^ in t v t i 

„ li " - -Kit r r> f rt K 

in -ii i::n iikil t - U Ul I' i L i ~ K ^gftt 

10 IMl> ^ ssuy be guisra t it ±< j i h >i m n v 1 

a human k v. ,.11 ^cff^fowaKkiTiitiaUtpu, IMU ^ 

m,u-!i t, ,v':^L.Ji i.j . 1 r. 1-1 .v ^ . ,..^\ K-r - 1 x v ^wrnHj 12 that 

- V ( , It il I 3 1 , 11 I I J 1 l t n r , . t r v 

t lI. v 1 1 hn i)K -It „ .11 v, ,,,1 H v vmfvl2 
IS re . c ■> »«itrK . .ir -nd.<iardk{ kad 2.8. 

1 iiw - ' i' -> nh (v f ^ -wi.?^ a:.. .1 v l nil . 2\o> otter 

UJ, 1 II xv l« 'I ' ~" " M, ° l( ''t'*'^^ 

<i x ox>w*&?-i v'^i-m 1 In «>ther embodiments, a pre?i«?c apml can be 

m m 4mmU$ fe US, mmt N«. 6&l%*Tt md 6,077,27? to Missel et 

AJWSPWH* 1 '> ' - TP- LI 1 ^ ^ < .^-iS.^KMLtfl^JCte? 

• 11 ,« 1 'ii 1 t J _ I- in ' 1 <- t ^tniotV 

01 . co itfi*.nt -in, todod, there may be j deoeesse iaacgsleto mm » j 
aemai iadtatol " tibty fiwa s lei . a 0 ■ * if 1 1 K ' ' ' 1 
25 £h it 1 rh ,1 ^'rt\.Jjil % .'^ *. * ^.cifxjvw 1^ ie^J tiactfd <?« ib* 

rights. . 1« *t ^lii " T|t ->.b-iiJ 3 ' 1 tlf Bvtmawl ,«»wvU 

, j t ,j I, , , - , ,1 ^ 1 1 1 1m \ ^ It ^ s K 

A.r wcrfs^fife will teaeralty terlbed hsrem for pstp^ ^ &sJmti«^ 



k a>l ^ a- 1 J t >' ' k n 3 lk isu -* 

ci • > . i i- I- J u J ^ »i i 1 ' r-r rM^o^inect MO t« & 
hcmid. wsffe hear! M, 

lo rawO»it»&. J< w t ■■■■■ i i^aiiv- t . n km ^ iM; i i< , ;; \1ujc a 
t , \i i <. i i o i\ i::.:4 ?. ,,m , - . t- e < < 
> M n n « it i ii i s m 1 K i 1 i x « : 

Mult * J , t k Mi ^Ki&lVHFMlADHKUtON AKDAlTOUrri* 
$ <1\ j^\M h " t„ -o i in . m i k in 'ference For 

examp! . trodas 1 (i IB, 20, 12, 24, 26 may ferm a plurality of soise eiesfcode pairs 

Suit* H , MtL.*tt" t" * X vl'OI - »HU* i!2 " ..UN.l* If). 

fire :s#i« electrode pks csb fe* to otaiss electrical n$pafa steg ok or mme 

Mihin U< ,mipu ...... .. I'U ^ T V < J ' . < Ul> e-"- 

, < U) d' | in t * ^ i 1 < . i.. 'I' . .11. i l hi - ,J ;r,^ l.lt <3 v ^! 

, ,_i . i i p l . hi f i i . . - i ii i 1 ' - i hi u 1 ;3i> t < " 

ut iM-ht:.,iJ ^ >l Ik »«- it t, ul-'knn i u- * iivj' k Mw< kMMii.-l.Li 

|MOM^.»'M«wh<LJt'< ». <t.~ .,.nr- \ "H\J>»« s^.d ♦ % ( 1j 1^ <t i-t 

rs;uifotee<. <.<im «i uJ < J T ^ ,1 " - 1 - 1 *' " : - : h:! 5i ?s ^' d ruaJ 

signal . 

-U xn. jni\attl»gB, in ddJition NkrRthfcjtf ^ w v . *jo ik I- ; ^n.k*ytiu*i 

h ,jti 5< k lection sigiiai stay be laaiKJBSBd fem 0 to 6.5 Mx fer *e pt.k«'s future ^ 
. .neiiWKMt ^im I to ? Hz for the f«tkat*a activity, «x««c^ ^ad foti 5 to 100 Bz 
I,, „ », < n. i> ■ ' > mi • ' Ih. f 1 ) ' 1n ^ n ii . . ( - i r. 

. i i - r 1 it' 3- tt.nKttTSViWC 

i, il ,« ••, t I i it ' 1 > m i ^ t ti 1 r i« ♦ U J t 

)>!. ' Ml'flllinM v in * ?, + , ' -iJ^I'^l.tll. Ii 

* s furthss -l'-' 1 * n m ¥IG 1 . ^ pftgmnwYSM/oBtput ^ei k b m i et t a 4^ era** 

fee pwMed Cor wlrete commmk*tkm wi& TMD 10. IM0 10 may mefeiA a tele«^rj 

1 I* I H 1 t H ^ ~i lTK-ll 1 |N 'tiTlMi 




1,4- . In < Ji a in _m i ' u •» * 

1, n it i r ir t < (t ■ 1 MS <> . -J . - i i in lil 'v m i fnl 

j i ; i 1 in ir h^i'\ -t i i 1 1 J ~r it i ! 4 rVl )i i -ii ! 

WTr-'J'^ 5 s tiara i hi < ., fthcp 1 1 . i . i.l ivt u^.iJ 

Alssx <kx tec 44 may include a user input device, web m a keypad, % wMsis p%sM&a 



FIG. 2kad 




34. Jit pur. -,.UV.:u> nii, 1 . 

U1 utt ; * « " * t . I m J - " 1 l lfl ' - 1 ' ' " lt xs 

provided uvaiiou lot io or. the he* j - . ek * i 1 ck SO 

fV|p < i i 1 ■ i )i i i r .1 1 i I i n una 

§4, "!? within two chambers of tiew* M« Uaife €0, 62 *u> m-LJ, - < a nodes, 

such as electrodes 66 68 72, 74, for ot mgofde tnealscsi it} \ h heart U 
Bkwxtes 1%, m, 72, 74 may to dsctewte pairs with rapKtive ekcfrades 52, 56, 58 m 
IMO 48. As ia the ™ P k of FIG. I, an raloometet can t» mooted m em «fte*fe 
§0, 62 to Ate a heart ^etete *ptflferaitfa deteafeg tadM*. la ^ 




E .IU> - I, I L Ml 



^cderometer. Lead 7$ my I* J i .« i. . ^».t- :h= « t '< 

« feoft aRdmaybeinconjeraw^Aithavaric: of !M D .]_. ng fno;^ 4 ^ i T i< - 

\ Ji, s W i r» , 4 ■ 1 -IT * * ,( - .NiVssliv o. 



n 82, 

4 of nonce 
CMs ore 



1 1 , 83 ■ Dbtftl % 7% mm include sji dsetemte 14,. as. well as « 

troCMwt I» . < x>h<<n i imtwHet fein 

dfijjloynsem, frs s^iiicn, leati ?f> may incite eke«ri«*t w?^u*;&as* 



U„,m ttu, , n ,M ! ill * i 1 m i i ^ ml H« 1 

A76tiicli»fesM 




Hi » ,1 , ] U J, , in 1( in M » it" ml u ii i i i 1 ! * i 

s <w>, «*2, h aw unnspd couUHy dong *he lengjh of the tad 1 oited 

? vjf>, ^: be *-<w>J ^ .1] ^1 ,<ie, t.u.k ?.4 ,vd j^ek-^wr awp^x ^ to 



iblySS, which is* 
cvitKKie 84. The a 



e sad may he 



i9Q,93vfeniit 



^ting. respectively Hie sis*; fso?? d , rod b pi iuccd b 





15 tip* piwtaswlty at«te««»i% 88, 

M foe exsmpte ef F 10. 4, raioo^rsKemMy 88 is mounted m lU Hp or dastat 
md «f tod 76, Aceeteioniefcr assembly ** be «se«Rte«i *ls«i»*ira wMim lead 76 s 
h®wew s . provided it mtx bs prejwrfy paskkmed and ^ to d^ci acceteraraelrfc 



produced b> tK« s ^uycaw t> ofto ^ lr son* smbodiitieni* 
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Mttirwtv* v ai ulwa- , m h „ i id i 1 1 i \ jitd 

! i iu L,"tjrt <n i 1, fu k v , k kU < i, Jv i K|1| t 

11 1 Jtio ut iv * ii i s < * h h o i 1 i ii j d i o 1 

S i e , rwun^ ^iv\\»i n vm, *}j.o> t _ • , i, k •. 

vktt^m J t . 'i ~ . t i i it h ^ n T H ' t^pwfalWttt 

'nthi pwx i s v - :„i. ... 1 ~i i u - tvtmMnuia 

10 j • i m »r ■] .»* .nilr-u\Nl < o u *JKi v*i^i» \> dii affiliate iiwi/m 

For example based o» fee to&tikm af die tehem* tis&ye, ek- <i ■> d ..h-kjUcwh can be 
delivtoed to a selected staten (Mode fag* #i$«ted f<w teW of the sfitad 

>(<jJJ i j »-i j»mJ -I.^jlJlIi. i 1 .i K -jiif.e'.L'r.i'l^*-:^ 

15 control >m v !<• lin ^ h - .... ..,,1 i i . ni ml n|\ut . ;>c,t A* 

m\h< i i ' <\ f < < ' f i ii *i . i ' ii 1 *i i ii . ji , i i " i.^"' 

nil titlV ' i > lp . 'I ' 1 „ i ,1 ,, 1 ' . 1,1 i mI 

' i i h . , i . , i in ' i - i i s i ,m i f t i n 

.ill 1 m r.t'-^t t'i i-iiuin. nt - ' ■. I ,n ,< . m ± ' in .,»*.> .lUiu ii 

2D location ©f prior isdsetaio spisedei, 

FID, 5 is s Mock fegism fcira&5g a $&tom WO fer detection of ischemia. As 

l "<u x o M i mi in 1 'ii 3 • i ;i-kvt->i^K-<H 

• 30'i k i | i! - ! i U "' . . , - < T , i <■ ■ . I 1 

meany 1 1.2, a few owtfmt arcait 1 12, & tiaaapy delivery sys«*m 1 14, and a tdenwsy 
25 device U 6 with an ftntetm* 3 II, Uadtftfcetm circm!. 102 may compiled by fsrucew 

i J a 1 1 i ' s i , i' , ' r .<i I i , j r kil, ' Ii, 

k: Usiu;w >. In; 'b(?ar?34 

J is i i< 1 n i i iK in k , j \ t 1 ,u ' - 1 1 i i t t 
n processor < 1>$ \>) r " ^ J n-i.- „ 3, k 1 - . levies- . The t . al - \^1 
30 i^Uitk. 1 M ! i' i' ' 1 J ' i+i 1 + 1" - ^ i> r j f r i d ms *t •* 

' KM > ' - , • /1 1 <. , 1 11, - ' it , ► ' Ii In h ^j-i^u^Tl^J?i 
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hi i \iidl>^i!i<»f the JMiMitiC it ■ i i x i 

v , r t3o i' - m she ^Ktaent. jcn^dissg to . i in j ^ ■• J 

n-k"K ".1 . ■ " ii. 1 • i^Kcsim 

, I 'ii il out ut E 6 1 i 

Ii aln I J ! i j in j i 1 ' v 1 ^JJL s. -J^ 1 1 in k d i . 

is d < I ii " 1 k 0 • i" 1 mt K t - o i 

U I , j , ,. t 1 I II I 1 ' 1 j Lt " X 111 J 

sluwu, U' 1 - 1 J t m 1 i i K m P\ ii ' 

,13 I | I t| k c< 1 ,_t 't m , Tl i .1 lit i 1 t t<* ■ - s „.t ! 

j , L , , <■ I , [ - L 'I I ' < 1 I I lilt i ' 1 1 1 

>.,V nnl *J 5n ?r v-sfiv .ft <tian 

| (l t , , , ' , Ii- Ill , ■ ailJ s > T 

Ql stt ioinl, iM - . 1 ^ ^ k^,H ti i i.. 1. relative tfi 
^ , i , i\a * - 1 1 ii J. t t i . u i u 

r _ {i, ^ , ^ u h. i .m 1 im; I 1 -J i j niji'v- < i'*'. , - i> 

i'fcJ JIM- »• 1 i-» \ *- 1 I - J 'it | ( I*.]- -it n 

«k idcm^in . . i i r i ' 1 t '"' 

h« L,*\ iotiiLt.il i; ii >■ . - ni-i Ii ' it't. 1' n, "i nsk^'M *K 

|Vr.t_,M^l 11 h( lt ,,IMlll 1 Vfll.'^^^ 'Till t f v 1 (.3 J i 

OMdo^ , t t .il ft i.- « i CHCUlt im. 

\ - lF jri i ! 1 s ^ k r ^ 1 i Jiii .-1 s ni'iK - \ ^ S ^ pfi *i 
, at 1 1 ri s t 1 -i ,i, k u^'l^TN^ ' ' 0 F« « 
^ oiq 1c i^ ol r>'- ' ■■' • ; ^ iTUfcHle a &'m*b*t xtf halted thMtek.1 
jmp In o j . in n i' i Jih'^ktM ^ft^mlH smflk.^ 
p , x ,<o r 2 l3l i, u - s -M.t^ t k'hn^ or^Xt-kJ^^S,^"!!!!!' 

(< *i ^i - iit^n.Mi 1 -' . ^'-1t ' i f 'k Id 1 H i i" ' ...I 

p4««rocfcu?cii, in «gtt.Jv^ -<mj In rp^t<, * t ji l i. > t.. 

p.i t n onto a f teds < . 5 ^se4te>lii Agate, Qm mmfmmn. may tabs place wHfem 

.3, ? &C Lit U iiN1 1 liiVlJ^J ^ 1 * n 1 1 1' t luu'lif *■ ,1 „" ^ t I 

pro«s«« 1 IS. < ^ iti.^v - 1 k Mvsfisctk3»scam«4 hy a . i-, ^ i . 1 1 1 m, ;k^Y : 



j.u siblfhfr^^i bJ.JL- t 11 I " ■■ ^ "M i i cm v J 

i i i ed with sst c\«UTja] psi^gtimrat.' i\ i i I I 
tSe pr>Vx . . o ; r- , _v .;c [16 

fi u\1 i- \ o i - 1 meal signals produced by lead sek - t i^c;^bs 

] i i i it i I i 1 1 nt 11 - N l i r K 

i i, n , < < 1 _ (i t t i _ti i r i it r *Lh-« 

aiiplltll ! I- in . r 1 — 11 0 I! vx Ml - „l* K 

f,t < V RSI ■ -< IKSW^fruii i I 1 mnt" 1 i il nl^ui 
If kto»1uvI ih i _ . v 1 in v I in m < mvx 

ofmuwwu iv-t ui K v. % < i^i in wy] k nray inofe»seor4eeBease 

«, ,1 I « 13 v.; il'T| ' > "t Jl- " % 2 ' ' k I 

la addition, processor lie may fee eo&%i*ed to <tefee$ a kietJkn &fto» kskmnk- pmditkm 
* i ,* n 1 i« I i « «l i L. t ' ' 1 ' ' ** " Tl 

M , , ,M 11 ,<T J_lH .1 1 m . I I .1 " t.. I t + T '3 11V ) > < 

An avenge amplitude ma* be obtained and n^somsd b & Mater of ways «*efc &a by 

iiij in i i i ' ) 1 •' < ' ' lfl i rt " 1 

ST sepxwat A peak-to-p**k ampliiade for <*efi «g»I can t» otobsd by detection of 
',.! Pili"tnuit h . jm m s U.S. . ii .1 ii.ni 1 ihLiit 

v-i ii r « dwatioa of i«r» that i - ok*MMfcii«eM - '> ^ 
i i.K .mi i mis. ' . < 1 \ . i -'ti hef*taawii^ * Jt ^ t v ^ I" segmetu ai*J 
i t .|< .nt ii t \ ; , i t -i''' 1 (i 11 1 1 i 'ti ■ Mil 

ST 8«sgm«!nS. Aim, bras® efeaitp m tte SI «0nn* amy in elevated m (tepmwi 
,\ s - ^ ,^ in. it- i 1 t v s i ^ t . u f i\^etjr t«i*> Msly o?3 tbe absolute vskci of 
1 1„ i> in b ^^ 

^ ^ tho ^ 1 ,_ 1 iS XQ tJiU^t Ot \ il , ^ ^ ' v 1- nHXC^ 4 

UO (and-'or il 1 » uu i dtcmc H t is^iso * „xuu 1 i a «t Vast 
accsk' s o j-ju i b l . 3 ccki. ki« T 1 'i « u ' ) cotnpas«s 
ip» .i >n r i J.f!,^ +l tfkKK xu ^ii,, I ii i M 

in 1 I . < >( in x m itt. , , H I k lt„ 1i-t ^J/irt J 1 . tilth - ^it if 



« a oei thio- . r 1 s uitk i r t * 1 ' ' * - . f o J» 11.5 u 51 

. ^ < 1 'I, .i < . w. s L r i it si^mlftsmm^ Mi ■ - Lli m ol ^ht:nu 
<. ] -sti 1 . i . fjti 1 , 1 ' r > si si r^t -.u.^ r ^ <■ J"' 

j_ n, i - m h _ i * ^ i mis tn the SI segmsnts due to 
v sJi l ^ i - c 5 ^ - ■ ' - i r 1 'IM ,>> hnoii. i 

by axis ihi to, decimal noise. jrjiac pacing stim . 1 1 Jrtgs, >.* V >»» " ^hv. »ul i 

n of ST s*fm*nt ami fee tout tctdn&m ngrtti relative to 
|iOa]som«>qu»ot I i '■• > < m 

. If tte ST : «%nHmt«»i ftefcswrt raS^fca sigpal both saiisfy U* pertinent 
tefelfe, prmmm 1 16 ifldfcaltt SB bdwinic evtt*. sad my be programme*! tu effeci 
tteapeutsc acrton. Fw example, pressor 1 30 tmy generate a itengjy control signal shai 
K n r\ 1 x,i uit " w«. t <■ HV 1 *n *iom * t ' vtt 

114, Tfeoapy dbUveiy sptem 1 14 my fcafefe, i>r example, it* form of a 4m§ 



«w l 1' 1 i jj ujl t E i "tr s-aa .k, "L-'.tepoHbe 
SMfeeiwc t«s=uc and At $«vcriiy of the ischemic cewditoews fc»* - 
sipal Acco^y, tbew e*"*^ s«t **2 n»y be ^«figw«sJ * te W 
^4^ US. F«fW$l«, 

wit n 2 »y sd*et Ha* type of ftetftgy,, a#, drag 4elivery 

.n 1i J ^v. iinpluu V and ,k^tK>n it we ♦hc»*p>« ^ ^ 5>K 

tesfea to delta? aTfe *^,h»s*&m*m tadkatbm rfi™ ami. 
ptovM^bypKMWSWriie. 

Ftaeeasor 1 10 slse may cMtel a fctwae&y dsv.fee 1 1 & to wmmmkm m 



U 

c conviit on In &*<hi <-t- ;1i tVPu^lt n- . ■ . * k-* r n die 

patent <. irtmg 

I h ! , ~ i < _ tt t ii hi i i Km . i (i i > o i ■- o i 

i) l i mo 'li I m j I t i hk f. l '<m u 

Of ttid * i IV i iv Ml • 1 T ^ ii ^ t - * tin 

t , , if 1 it " . i i 3 >-i » i ' <. 1 it h i i 

i jh«,c I •« I" v I m&2. Afceroativefy, pattats oi ^ n 1 mav . housut 

q ltc \ s i, h n, v J - r - H be provided in « wfsurau: 

, i, ,» «.p , i( iii t , din >, ostn^l ciwtt 1 1 2 m*j ifito t ^i ■ " vm;.,! k -\ 

FkiS ^ ^ Mi, OTd H: »w graphs tllusKatepg ii ^ it 1 * i^'i I 1 k - f ' 1 ■ 
electrical aeh\ "> 1 * j^^rjtji.a vnshiii vi ^r^v b^rt Ta pttSkular, FIG. &A. 

1. ,. „< i i i <, i i. ju. ■ ^ ; r****^ ^^ik**-.i^ ! ^ii -t ^ "«J 



of 'itme. FKl i * shows Ihcoutpu 



- i t i ' 1 " i 



e.g„ in a kadi deployed wlshm it^ewfk »p«lod o«m^ FIG, 6C 

l( (<1 i -i , ' 4 hi" n i nil ii -.mik <^,^ v Mf< U leaci 

tfqi w iliui ! * ' -« ^ " " tHi - An ~' v n L 

1K" jt. , .i i xJiira* tn . . " . 

c u;ch5cs i mi, .'htvSh u.^: i >M >Uhc h<X) i^ii Vvis-! be r,r.^<>tc ?i t* 

.. . n u t , r i t Tiin J Tl i i 

our :o she. pi,:-, -r-J d^;ju: t; K ti » I hx r - lu iui v -i t 

1 « |. Sl j II ^ , i\u M T t .i^ . ,k f t> it * KAil ^ ^ J liVb Tl 

J « si ( »<i i k t . * ^ n ( 1 *. ^. jk-^^ .^ru*' . » i . tt. ^ dm irg tsv viitie «iniv ^^ tSV 
maximum ^ > ' U t ^ ogn i < U i ^ A M^md *c««ieiat^ ^psl, of 

alo^«tar*pun*cthit ♦ + i ^ i tu - m . ■ + . --Mi. - it-j 

m vr, e I il- 1V1, ftlw c*phe ^m. The ^nv&mvs my v«y dim! a«H iowewr, 
deiwndingonthetocBtiofiofthelcad. ifat .j.^J. i-.^.-ut tno> ■ *^.'J'Ji ^ t 
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itmSliftliK ft ,?> be U-5C-J in aru.\ si . o! 0^ SI s«. -:00:'.r asnphmdc afid htttfl aftdesaiKHi 
ssgml amplitude respect iwl> A simil <; thresh it \ «. in he «: ice th* prewjte Signal 
1 h t» i. ^ in. k*l an averape atr.phtuJe m< 'he vW»*Kn of She ST ki t o 
5 j \ «it tmi 1 . i K i . rr i > , 1 ' 1 u t i ec . < 1 t?g « < 

ou^ton^cd i if< i in i ii s u <. . to . ii tu 1 ' ip at 

jesholj in cxampl < 10S &A-6{ Jhr hokfcl andT2wpr « 1 1 j < 4} 1 peal 
amplitude thre . . r jjnpjrwwto t J\un 1 imii iofsh.eS ^mhiUh 
n. i * i f) 't ;k 1 
M m IS M IB, m& 7C Me graphs Ulramitkg m n imp c rei u o»st& p tetwe ® 

d^tricd active/ asd to iceeteatton withm a canine heart daring m episode of 
ischemb As sfcawfi in FIG. 7 A, she ST segmeat of as ECG or EGM signal may show a 

for eOTpic, she lanphtudt: of the ST segment in FIG. 7 A is markedly increased, and: 
3.5 exceeds ^ ibtMd TJ , which may ho specif^ by a physician for tofitoto of 




II 

FIG. & 1c! .sn. ■ Imk, = in a«elsraMoa i« thcfw^n*. ^" 

i , I { i ii <>, Jiu u 1 m i I - art ^Cvfi-Iers iftft i!r^> 1 22 

_,nu.|)«! f ' ij hi ^ i sui.H- 1i -jnuiMi-„1 TloVt Is ' 1l 

« 1 ) f . I n k 'k-tn-r „K 111 Ul 1 UJ\ k Kt L „' 

t tto i "i i t tl - ' ' ♦inn: Tfcerighnx r * hv iup 'jn^Vi 

124 T'he tsdvewiA paran e hJ.ri^.i:v: n. A ^! - i 

tkb»il.-M u f< m - in 1 1 H "'I'i'^i if i}n > " ' - ^' 

<;n r pr tit t » M in n tin - i t v i . r i iii>lvrude 

\ h | . I> . - 1 Ml Jl 3 It , . I 1 I 1 kill 

signal : iL \ i i l ' I uu urn. t : t. . > t , kirn t >•* an . 1 t 

vi I ii .1 k J t \ Ku \.Mb m«aiaiieftliona31v1 - h.« '1 ... * 

;s:nd inttJv 111 1 » i 1- i *■* <~ til- « * I ^ ilT ' ^ * * 1' *T * ^ 

indudivJK ^ -tvttai 115, . %**rm Ihe aw t n, . , i <«i . . i 
R vj j il \ i i Jt ». 1 i * l^ v ^h* t 11 '^v II- ^ - iin 

applied* a? nvii> m J v >\ u u-j^t mtt&etal 126, the fieait acc< I- 121 Again 

dwps^h '1- - n,v, -,tf*r peaks. JV^rtk.dm, 1 -it, 

tfut<rt«*i ^ . <1. «* ' s. ^ -ii i n t iiv ;^ 5oo«i k *h»* *\»«^ iuLV.»oji 

jf. " i 1 > . 1u *i t '»'ipi - ^Ksikhvr i -Ti n^etMsl 

, u , II t i nil*, k i ' 11 » -* 1 T " 4 " f tU 11 1 1 

(1 30) m& wp¥m *■ fe1 ate™* *° »gii^ < }32 )- Fof wampk, the first crinwiaa may 

>i ik it Mil t'l fnl ^ i I . t* [ if * t, .J 

, , l , «.» x, v ,v, « ^ t 11 »>r total, gmpltede of t he ST w&tmt of the 
, , ( < fi ,mi, m t'-uni* " i<ti, i kt d *1i n t^x^l jti o U l 

U* ( k Hilt 1 1 1 i 1 .1 h k. j.X. ,1 < V ! - ItP^i 

s , < ? tx»m«ici i 1 i i. » Heart a^kntte tipal <136)> ^ spp^mg * mcx>»& ctkmm 

-utlK 'i < i ! t o i- * i i i 1 i * Ui ■ i ». ,.n i M t ^ oin^Kii 
dJii|/3lliiiV ihtexhoW llvi ' k~ AiMi , kj 1 ... it li-U r,ii in 

^^J. a«vVi> « i^tAk-to-peak, »v 1 . 1' ^ _ iriiiki^^K 



w 

:! - 1 o i I 'h ]i>(.' it i > i ' ssl in ! 1 tk 

ehacmcfd sspisl « 1 30) W the second c« rcsioft fs saiisfied { ) 40). however, the pros*ss 
-i n hi l i. i) , LI n i i nt «' >.n fit ,i • > (i r " | Hi' 

an ndfcU;f< i 'k.I . < <l i p n ie 'ii- 1 5 ?e\anpk\rhe 

S process ma invo? 1r . I ■> - « ft 1 oiul&fkm The drug deFvei tt1 

, t t . > t i, n .. - < t 1 I < <■ 1 ' - m tH i ii i J. a ' I ( ^ 

thatlMPtCfe J .th) I i Li il v 1 Mt ' 1 ' k i dt\ f >d 

electrical atitmibbon may be .sdmmtstwd to the patient *xUM»&31y 

F1Q n, flow fogran du m gat t rproc j < h^uuVr IL* 
M process of Fit !0;^tn a > tat < FK kit i s» stes h qisi&itson . iillipU 

^M-, i i t M l G.u tt unit.. < ihv. <v> t , ltik 

t,N ik h< pat l u 1 1 t <>-<- n 'I ' '1 1 i - jr i < *4> 

^MlxtT I I H « llUt r mi' _ tit 1 Mt t I) 

. , % tu.J t ttr 'd ht ".til < •>* ! ! i th f. t <• u ii. Ih . ot . ,*{.<:- ah. ;ki 
15 sat . i"' 1 uGdt "t li. t. tt 5 ni m *ni i 1 

I ,,r ii]Utt- if scot ! Priori Si he a . 1 > in ur -mm 154 ssnd 
^ stAt „ ,t t out t. I ' t s. ' t f m 1 , " 1,1 s K ' ,%lt - 

an indfcst he I. ioss of ! . . t . lo hi I 1^" K 
utt .f'tn th'inU o* 1 V ' t siit I <* Ii ii. - ( m s-o^t. nhwi'v i 
20 n^/n inii «. >d ii it > ' th I - r >u ' 11 1,4 

j) n,'., -,t duitp. ' ^ ' it.d ii *.«t Lmh.tti.3it'n*N Jv i ven • * tiW*i t-'i^^"*' 
jocatioa wMun die I trt, or m. a. &>rm elected for a panic tt icatjo 

Dete^insttior, rfdie Iowimot oU*ch<xmc iteue within the tart ;aK;. can be ante! 
l<,o.ir vmuM) m t H ho<, 1 < 'tnu'ipk n Id ' <^'<<.n 

25 h t Mi. ii I t ■ it ' ^ 5 d n .< tt n t 

, , n d . < t n a » piii uu avutVithc 
tort ^".It h- l ttt^s n - . t nij, u< " -d" j rm + ^ 1 * level, < uv 
<d ,! i^ dur 1 v< re r.. if i . ! 

F1C< 11 \ * \">*<s <M_a it 1 . Nf^ v in; „ t-ir-, to* ^lininlut' < . "e^ttx 
30 \ (v.vsnnl t . psoo, .Mtir, ^ ..v.- am , i,. " ^ d^tdi 

u at o GM si id ti.'^lsu vi l<2 Th< S v t imj i« 



Of It 



r , rt- it*. < ^ 
Tl, diece sapae ial t J k; nditio 



IV k , iK, - ^R'lmi th- * u mi i pxss rv inKtf a obi mi _ 

r j . n | ji < ► li - 11 it I i o K j 

n imi i * ^ 1 - P2 1 tn . ih \ ( r 

d 12 (172), 8 ;oat«i tifelj change & coafeined m «3&!wn to the lucres* m 
j $ 1 wgmtf^ proving * wore wfeahie m&cdtitnt of i*dw«iui On this ha**. Ow 
adiiloB CH4) may ««e &e u 




! JI t I u..^,,. t im I 

t>ck«*tu r r * din^ & Tan J^.i f, r It c i : ,;«ot ft 

wills th& electrical sigsisJ, can* be waed ts> belter stotsfy 
( : . tfie unc of a mufci -axial sccekmmettT m a lead tsp-c 
postural <. hjiin.o .mki r-n-.ii -ty to the ischeiroa O^fes, Hie b 
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nxt cn note i<\ ,«^K^m- Jir iVv> : shwn to snewa* * * iu,h > 
fecfen*^ <>r debuted m a Jop^l AHB fesh-on to incram sped tkiiy . , c , ,. > ma* ® 
o. * i n ol t -,r isUkh <in*u in iddn o in » jes m tfeo c 



hi dd'm ■ 1 * i "irn in »u i. u ^ u ! i M.U.r^ 1 

i( r.M : nut < i «w l« to h-iY^ &,«1k.ai>1 i 

.irt^MS Opsone™* mwuVlu, t r^A .1 . i h< J ^Jer l^iiP! ^ a«d 
left ventricular dP-dt (LV dP'dt) &$ » ftifection >M Mstt bilure {ill ) po^rr^ua 

Sua* least on pir i ml off u *ofPE* * ftincUnR «nil ffogroston utilised 
she fnlkwing pwtocnl: Four cast ties w«re chronically mstnsmenltfd with a cnstr.ni LV 
pressure mow (winch wm^md m endocardial mtxgk^xh «d«*f hmi m RV 
aptx, ddi • 1 1 * t ti i »( » ) i "i ■ ■ <l M 1 1 oO b> ih^e 

of skill ssi She art. A h^h rate (HE) pacemakfcf was collected to LV epical bipolar 
P^ing electrodes. 

OKo.'^ .Mo t i ni ^ ^ i. evr ut ' I <r* ibis k U*^irck 

n«, n th^ (v-e s ■ t i *< ■ A 'iik t - -< .r. . ut i cx u it! h>. .Kn ido iu>n to ,» 
singl* v <. "it i-'' 1 s >i « 1 inpl J llnti^ onevM 

k' n ")ljh < i I < < t r U« ( " r ir ^ l)llf " ^"^ " 

{ i, ,i wm aspect to fee ptmm invMtta 

„ U) i h tl uwpKthei^t^deiftedP fc«tft*p«fc*iM* 

dto*r st* aeederonKfet signal ms«i 1 00ms ate Ok R-*«w « defied Urn 

.ux -a r-r * \ r^r.si \%, , *» HF (stage 1) «S MMfSSed ^ ediocrfopsphk «»rf 
hoc lk 'Mi tin ui r l*p i>! Pi \ ti r{> v<< an M t i 

v,<t ^uttl duras ti il i . «K h mt.N Hli . W InniiL U.ui oi «R 

I he ix'.^M ■ P'onu n« ImX Kiot 1 rsri^kLevJ imn l'J-, U<.- h<i< 
ootu^scstbrv » rn^ucJ h> LV dp,dt deenr*^ K' 5»«V (p^ 0 t«M in HI- h« h«?h ,uu^ *mJ 
Pived h>thr^ ' s l \ *v, ■> r,, i dnY^-tit 1 lt * * n ih« unn 4 o sd HI it iyi m * • b> 



he htgK 1 m Pi- A PEA was decw^H u Ivtw-en 

comml *nd HF in ra- ^ i-s . p<0.Q5> 

M ilN^liNriiihonl i * k 10 1 1 'M.^Ka'. a 
;mv f< , I V tV-r f "3v changes itttfo 



Table I » :IIoinody«. 



I ! \h J i! ^ 1 



11 

~ •' ■■ <■■ 17; : 1 




LVdpMt 




Heart Rate 




PEA 




1(0.45 









117,-1 




0.7(0.2} 






illi.L' ri i ^ j 11 1 j in 1 i r | ( 11 1 it 

indfettiv* «Fc*rdfoc cafrfnwtffiV.. Addfciwuliy, the w*\»n»« v^ue ii * «\-*: >:,- lx < <•< • 
of pr*v»irr .y % j j ■« ol Srd the siasdmiim i>P/I3T s can be wsoi ft» assess Ihsss OK#ac 

,;;. ; :i V J i t I SSilYV | 1 ^jiH U i ii 1 Tl !■ iriCfSS^rC i.sf 

incut, .n* Aitliirlt .-'^ ;tlic-I..Ui*AW 
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CLAIMS 



\. \ 111 *i ' ii I Mil. i 1 I ll M ' > i ' I < r,< , i < 

i. i <i i j i ( f n • i in , 'I < nil 1 ^>>i i lJ^ii , * ih ul j. l-KMrU 

i „> nun: i no <m U t n j- -< . . it v< < - < k> iu.sI i i v:\ ..1 sh^ he,i~ ami 
^i-i *s.> *f I *' Out 



3,.. i! wnh \QiiMm2 *i ttmih 



4. Ill m M MM } Vh t M I 1 1~ ' I ] L ii I 1 fl ill I 

j („jh in* .3 n.iJlhat.1...] ^irii tn < ihr^h^:. jleiJ iS« > ot 1 

, i IV ,tl tn 1l H 1 11 1 L U H , 1 1 t!ut< *^ l Ih-s 



5. Th« n 



vt,fcrs mho*- <;v,\ii h. i;",i i^ 



6. hi .,! ii > 



review byap 



?. The me£ts^<*f claim l,f 

iJi"; v, ji. w; , i .w,(,; ; , t( ,f 
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8, I^^d-d . . n I, r - . x i« -r ^ no « ■ m s h r a & 

oat, r], ,1.1 ,,i< t . >t tlv ,Kr . . tt^n the heart 



i t 1 u - i- uJn -« tt i- n o 3r,ultv •> tSutsu 

stiw!,-tw n i n jv Lli . v'u^ itKl a copses hi h n 






$ tn. n i k.» i-i 1 urn,. 

compare* ^ change r a ^ -Kt: v i\i with lhs ioc^d sipul to & 

subthreshold; and 

10 mdk'«tr« m>otJtvJ,j v \ - ,i *tori the cte&p iks first paxant toes, seds the 

flrvt fees < Id ami tin ^geafe^ e d paras set exceed the am it w$ o 



19. Tte melted of claim 1 3, wtasb She fet ^ - hk m nptcscms 
m ftmpUtufe gf first signal 

IS 




2d 



i 1 Ji/il lmlhvr - n i tiMi. ] > > 1 i ^ t t 



Im , r i ! 1 i 1 m 



26. fte 
M^sK caches thtrfin,* Mii: 
«ol apkrah^ ol axes, Ji. 
ischerttM i i 1 > 1 > she 



HOf 



27. The 
mm > , ii each of 

ixw ni j.p thtx <) ^ -ti i terser i r*rt\ts*|idje 



t til , ^ !-1 J ^ 1 i i JJI J 1 <' ^ 



^aotMiyaffte 



<,o< ?, •., x r the second «gjwl ho* 1 for in Jfeakm of « 



s* i or J m?m! b n. inrf prMstomned ns kuoDsbip to a second eferesfeold . 
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31. i . <i 1 - 



,. , I i in r 

.lUu li.-i J 



E C'3 r . 



Mil J -i h ~ > 

ischemia ss deleted a 



uui t 1 " 'Hi ''I t tl '1 i i hi . 



lite ,< t m| . itp .!' < i' 1 ' ~~ 



is detected, ao4(fi*s 'the patient. 



35. Mi/ ^ -*-m ; U < . . ji <h . . o - it }i = 

«.! i ^-.« 1 - .no'uwj t< ■ i*> - J ■) >t "i. i- 
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« * .* Ji** M-*-r ii i t il i 5l t - L r, lr-i 





30 



. 1 ! , ii i,n a l^i ii r-vd by j ;ccmJ ^ 



]m | h ii it . it J h i Mirin-OviM 

.1 ht-U l ml situ k ii. ^d,r„ * , - i u -ieJia 

II it < . f J. „ ll 1_' ii I ■, tVlkl 

, ') "5 :\ <, , h pi s ' M I OS 

k tad or the first signal mi tine second ngxnJ, 

5 1 The s> net* ot * bim 28, mtafe the pocmr a testum of 

« based m tfee to signal and ite second signal. 
52. Iks *y«m of claim 21, wfero &e fet signs! nuMs a plurality effet 
sigasls.. «ch of she first signal* im 
one of a pta% of axes, and the? proces 
y ot first 



His. 1 . J'" 

^ '(I s .1 'it 11 j 



*1»few *e second signal incHufe- i | 1 i 
. Ii in — . .t * i i ' - m 
one »f a plui i' v o 4 sxt at 1 ihe pr .cess* i ckfcttii »^ s 1 * s*i< a . .f - w:i « » ba d 
on the pU.w !v ..i i ^ ^afejuria*p&r?lir) ^ s^**dsipmk. 




ii- .1 : < 



tiv« ©tdcctri 



* lc li *riag font pj io.MI . u wMmh ws'hm fit he rt 



5y In t t ' n . mi « = 



SO. ! I «>■ ii J ^1 L * i ■ ^ - ^ throng she 

i t i iff 1 1 iii in- 1 .ii i| in I 



61. A ^y <-;cm im: detect! ng 



t 1 , 1. il In V- '1J.KK1 I 

'CSfcwfc^f n*-> •-■ 1 '■ i -ii)- of a. heas'^ 
dscaUveo? eciricitl i^ivi'u >f the ten 



62. The$yraofc 



t}„- Ki;, . , « - I', -t li 1 * I 

asofdnsg ddivery and ^ 




& a U oi r. 



uunic mechanical activity of a tort; 
c of electrical activity of :Uc to«, Jiihi 
del.,* o r .< itJi %oi.bid.rl I h M MTl 



li, a Inst 
o in,: in a second s 



,m| ,eu ( . , at few 

five ofetecmc&l activity oi the heart; arid 



ti& An a 
m, A « 



according Sockosi 10, 1!, 
m_ - ' .1 m It »iv «\ ' iu r'mtV 



n 

"0 \ tocr&«d KO'fi!«f! ta .Isim 69. futile- , r I il 

of; 

i- x - o I l " r ii > < - i 'i ■ ni 'in • o u n 

5 , „ vt ' Jk*1 s )'a - it u - ^ - p k.-d-xsi u 

- i '■ -1 > 

M lit li ; ) i ^ 'K Hi i -I I - i ti _ . 
eo*a|»nm .h-r^- .< > . . i ■ li ■ ■ — t> t\- at c-^u :ro.x pc.k 
iv;.i, jr;,jl .:• -.0. .il . r - -H'l 



10 




FIG. 1 




SUBSTITUTE ciHPF T sPU! F 2Bj 



4fm 



416 



wmmy 



104 



Mi 





102 

J 




L£AO 




SIGNAL 


SELECTOR 




PROCESSOR 











114 



cmimt 




m&tAP¥ 

SYSTEM 





















106 



FIG. 5 



5 1 tQ 




SUBSTITUTE SHEET (RULE M) 



vv<> it;»ji«i 



am 





































\ 






"f 







































FJ£ Z4 



FI& 75 





















Cm 



















FJ<9. 7C 



SUBSTITUTE SHEET (RULE 26) 



WO ii.j XM.S-fV 




SUBSTITUTE SHEET (RULE 26) 




FX&.9 



SUBSTITUf* SHE! (RULE 46* 



144 













m 


4 




apply FmrmmaxiN 
mmsmmm 




m 




m 


150 


,„ I,„„ mmmmm 






imnFY m simAim mr 






4 




mmmAgg&Momm: 
smmim 




V. 






a.^o sfcoud cuimrm 
TOAmimmEim samm m 






^^tA TISfim FOR MfP**^*^^ 


m 



QfAcmmomm 



mica 7i ocati ris m 



J- 



160 



DELim THERAPY 



FIB, 10 



mm 













m 

v. 


* 








m 










m 








im 






V. 


obtain Aanmm&m signal 




m 

v. 


f 




raw 








$72 












174 






-J 




\ 


m 









FIG. 11 

SUBSTITUTE SHEET fRULE 26) 



^rnahqnal search mmm nffZ^S^Z 

[ ECT/liS 02/27776 




EPO-Internal , WPI Data, fAJ 



us 6 i ? * n *■ '.f.%. \ r al i 

3 October 200 J il-m i 
cited in tm wp) 1 cation 
abstract; figure* 1A-1D.2-2© 
co\mn 4, line £3 7, IS 



28-49* 



, , , 

I 1 1 ■ ,! ' - ,t 













m/immz 






1 ► , 







pci/iis mfmn 



en l » i - r — "m il« D) 

abstract, figures 10,13 

I j* I, line 2 25 

p*qs 15, HTie 8-18- 

paq* 30, Mths 6 - Hse 13 

I sq 32 n* " S -page 33, 't*s 4 



wo u.-> - p.*> t^f hh -t- -*w; 

i *I jy (S£)) June 13 ' >-06-0 
page i, 11 fie 38 «ptgt 2, Hue 10 
; , • , Mi:t I? -p&gs 6, nne 6 

IS 6 I?! IIS 81 {MSKMER R0BE8T A It AQ 

r-^uirn 5 11 e 28 -coltsais* 4, line 10 
i^irn 11, line 44 - 11ft© &S 



30-49, 
54,63,65 



IB -■■ 

01 



28-55. 
51-SS 







noukL s£Af? 


~H Fit 


FORT A 












?CT/1IS 


SI/27776 




1 " 












j 








« — - — 


<, i - 1 , t 


A. 


03-10-7 • 




1164933 Al 


02-0 1-20112 








WO 


OOS77S1 Al 


OS- 10-2060 
~- ■""*"■" 


WO 975^981 


A 


1.7-07-1997 


IL 


11669$ A 


1 3-09-2001 








ys 


S7 30996 A 


14 •04- 1998 








A J 


71S92I 82 


10-332-2000 








AU 


1170197 h 


01 G8 199/ 








AU 


710236 B2 


it 09-1999 








AU 


1170:237 ft 


m -08-199? 








AU 


712:531 82 


11 -13 -1999 








au 


120669? A 


0:1 -OS- 1997 








Aj 


724404 S2 


2.1 -C 9- 2009 








AU 


1206797 A 


01 -08- 1997 








OA 


2240943 Al 


1 < f 07 199? 










224 235 % Al 


; r c 1 199 r 








€A 


2242356 Al 


17-07-1997 










1211930 A 


24-2 3- 1009 








EP 


083308:2 Al 


07-8 I -If ft 








EP 


0944350 Al 


29 09 1^99 








tP 


0338120 At 


o?«e 1- Iff 9 








£P 


Q91Q429 Al 


23 04 1999 








WO 


9724983 A27 


1 7-07 »1W 








wo 


9724981 A2 












9725101 A2 


; /-0 7 - 1997 








WQ 


972b0^ A: 


17-07-1997 








JP 




20-02-2001 








JP 


n v T 


77 077 2001 








JP 


'.c^ivr. T 


10-07-2801 








JP 


ri:: M ji\>93l I 


14-Q3-20GQ 








US 


>/•< ' 632 a. 


02»0S»2802 








us 


; cc; CS7CS9 a: 


04-07-2802 








us 


6317631 Bl 


13-11-2801 








us 


W*?4 Al 


09-0$ -2002 








us 


6171303 Bl 


09-01-2001 








:JS 


6285498 81 


.14-2 7-7001 








LIS 


6363279 11 


26-03-2802 








y$ 


6330476 Bl 


11- 12-200! 








y$ 


J.v 14: '< A3 


18-34-2002 








wo 




29-07-1999 








u$ 




23 OS- 








us 


200204S812 Al 


10-04 -lOOt 








us 


20320^819 Al 


18-04-200* 




A 




£** 


1030713 Al 


30-08-2900 










3976693 Al 


- ---•»•-—•••■••-••»-- 


OS 61712S6 


11 


09-01 5 QC1 


01 


1209248 I 


1 CO • 77 0 








EP 


10752)4 A I 


14-02- 2001 








EP 


1075213 Al 


]4 08-2001 








JP 


2002512831 I 


0- WJ7J2 








OP 


200231283:2: 7 


0"- iS-2 502 








wo 


99x;228 A I 


04- 11- im. § 








wo 


995S226 Al 


3^- 11 1999 








ys 


61U ^25 SI 


17-04 -2331 















